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5 A METHOD OF TREATING NEUROGENIC. INFLAMMATION 
Reld of the Invention 

The present invention provides a novel method for the clinical treatment of 
10 painful, hyperalgesic and/or inflammatory conditions in which C-fibers play a 
pathophysiological role by elidting neurogenic pain or inflammation. 

Background of the Invention 

15 The nervous system exerts a profound effect on the inflammatory response. 
Antidromic stimulation of sensory nerves results in localized vasodilation 
and increased vascular permeability (Janecso et al. Br. J. Pharmacol. 1967, 
31, 138-151) and a similar response is obsen/ed following injection of 
peptides known to be present in sensory nerves. From this and other data 

20 it is postulated that peptides released from sensory nerve endings mediate 
many inflammatory responses in tissues like skin, joint, urinary tract, eye, 
meninges, gastronntestinal and respiratory tracts. Hence inhibition of 
sensory r^rve peptide release and/or activity, may be useful in treatment of, 
for example arthritis, dermatitis, rhinitis, asthma, cystitis, gingivitis, thrombo- 

25 phielitis, glaucoma, gastro-intestinal diseases or migraine. 

In US Patent No. 4,383.999 and No. 4,514,414 and in EP 236342 as well as 
in EP 231996 some derivatives of N-(4,4-disubstituted-3-butenyl)- 
azaheterocydic carboxylic adds are daimed as inhibitors of GABA uptake. 
30 In EP 342635 and EP 374801, N-substituted azaheterocydic carboxylic 

adds In which an oxime ether group and vinyl ether group forms part of tiie 
N-substituent respectively are daimed as inhibitors of GABA uptake. 
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Further. in WO 9107389 and WO 9220658. N-substityted azacydic 
carboxylic adds are daimed as GABA uptake inhibitors. EP 221572 daims 
ttiat 1-aryloxyall<ylpyridine-3-carboxylic acids are inhibitors of GABA uptake. 

5 In addition to the above dted references. US Patent No. 2.976.286 and 

British Patent No. 905,692 disdoses 10-(dialkylaminoethoxyeaiyl)phenothia- 
zines and US Patent No. 2,965,639 disdoses 5-(dialkylaminoethoxyethyl)- 
10,11-dihydrodibenzo[b,fjazepines. The compounds of US Patent No. 
2.965.639 and British Patent No. 905.692 are disdosed for having 
10 antihistanrtinic, spasmolytic anti-inflammatory, sedative and ganglion-block- 
ing activity. The compounds of tiie present invention essentially differ from 
tiie compounds in US Patent No. 2.976.286. US Patent No. 2.965.639 and 
British Patent No. 905.692 t>y the amino add moiety. 

15 Description of the Invention 

The metiiod of this invention comprises admintetering to a patient suffering 
from neurogenic inflammation an effective amount of a compound of 
formula I 



20 



25 




(0 



wfierein 

30 R^ and ind^endentiy are hydrogen, hakigen. trifluoromettiyl. C^^-alkyl of 
C^^-alkoxy; Y is >!i-CH2-. >CH-CH2- or >£=CH- when s is 0, 1 or 2 or Y 
Is >£H-CH=N- or >C=N- when s is 0 wherein only tiie underscbred atom 
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partidpates in the ring system; 
X is -Os 

Z is -O-. -S-. -CH2-. .CH2CH2-, -CH=CH-CH2-, .CH2-CH=CH.. -CHgCHgCHa-. 
-CH=CH- or -O-CH2-; 
5 and each represents hydrogen or may when m is 2 together repre- 

sent a bond; 

is OH or Ci^-allcoxy; 
p is 0 or 1 ; 
q is 0 or 1 ; 
10 s is 0, 1 or 2; 
r is 2, 3 or 4; 
m is 1 or 2; 

n Is 1 when m is 1 or n is 0 when m is 2; or a pharmaceutlcally acceptable 
salt thereof. 

15 

The compounds of formula I may exist as geometric and optical isomers 
and all isomers and mixtures thereof are included herein. Isomers may be 
separated by means of standard methods such as chromatographic 
techniques or fractionai crystallization of suitable salts. 

20 

The compounds according to the invention may optionally exist as pharma- 
ceutically acceptable add addition salts or - when the cartDoxylic add group 
is not estenfied - as pharmaceutically acceptable metal salts or - optionally 
alkylated - ammonium salts. 

25 

Examples of such salts indude inorganic and organic acid addition salts 
such as hydrochloride, hydrobromide, sulphate, phosphate, acetate, 
fumarate, maleate, dtrate, lactate, tartrate, oxalate or similar pharmaceuti- 
cally acceptable inorganic or organic add addition salts, and indude the 
30 pharmaceutically acceptable salts listed in Journal of Phanmaceutical 
Sdence, gg» 2 (1977) which are hereby incorporated by reference. 
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As used herein, the term "patient" includes any mammal which could benefit 
from treatment of neurogenic inflammation. The term particularly refers to a 
human patient, but is not intended to be so limited. 

5 It has been demonstrated that the novel compounds of formula I inhibit 
neurogenic inflammation whidi involves the release of neuropeptides from 
peripheral and central endings of sensory C-fibres. Experimentally this can 
be demonstrated in animal models of fbmialin induced pain or paw oedema 
(Wheeler and Cowan, Agents Actions 1991, 34, 264-269) in which the novel 
10 compounds of formula I exhibit a potent Inhibitory effect Compounds of 
formula I may be used to freat all painful, hyperalgesic and/or Inflammatory 
conditions in which C-fibers play a pathophysiological role by eliciting 
neurogenic pain or inflammation, Le.: 

Acutely painful conditions exemplified by migraine, postoperative pain, 
15 bums, bruises, post-herpetic pain (Zoster) and pain as it is generally 

associated with acute inflammation; chronic, painful and/or inflammatory 
conditions exemplified by various types of neuropathy (diabetic, post- 
traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout inflamma- 
tory bowel disease, prostatitis, cancer pain, chronic headache, coughing, 
20 asthma, chronic pancreatitis, inflammatory skin disease including psoriasis 
and autoimmune dermatoses, osteoporotic pain. 

The compounds used in tills method may be prepared by commonly 
known chemical methods. The compounds may be prepared using the 
25 metiiods taught in PCT/DK92/00155 which are hereby incorporated by 
reference. The following description is intended to illustrate possible syn- 
thetic routes for the preparation of tiie compounds utilized in tills metiiod. 
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The compounds of formula I may be prepared by the following methods: 



Method A: 



10 




15 II II! 

A compound of formula II wherein R\ R^, X, Y, Z, p, q, r and s are as 
defined above and W is a suitable leaving group such as halogen, p- 
toluene sulphonate or mesylate, is allowed to react with an azaheterocydic 

20 compound of formula III wherein . R^, R^, Tf, m and n are as defined above. 
This alkylation reaction may be carried out in a solvent such as acetone, 
dibutylether, 2-butanone, tetrahydrofuran or toluene in the presence of a 
base e.g. potassium carbonate and a catalyst, e.g. an alkali metal iodide at 
a temperature up to reflux temperature for the solvent used for e.g. 1 to 120 

25 h. If esters have been prepared in which R^ is alkoxy, compounds of 

formula I wherein is alkoxy, compounds of formula I wherein R^ is OH 
are prepared by hydrolysis of the ester group, preferably at room tempera- 
ture in a mixture of an aqueous alkali metal hydroxide solution and an 
alcohol such as methanol or ethanol for about 0.5 to 6 h. 

30 

Compounds of formula I, in which R^ and If^ does not represent a bond; Z 
does not represent -S-, -CH=CH-. -CH=CH-CH2- or CHg-CH^CH-; and Y 
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represents >CH-CH2-. are prepared by method B: 





{CH2)nC0R^ 



rv 



15 A compound of fbmiula IV wherein R\ . R*. R^. R^ r. s. p. q, m, n and Z 
are as defined above, except that R^ and R^ must not represent a bond and 
Z must not be -S-, -CH=CH-, -CH=CH-CH2- or •CH2-CH=CH-, is hydroge- 
nated to give I in which R^, R^ and Z are as defined aisove. This reduction is 
earned out in a solvent such as methanol in the presence of a catalyst eg. 

20 palladium on carbon at a pressure of eg. 1 to 10 atm. and reaction time 
about 0.5 to 18 h. 

if esters have been prepared in which R^ is alkoxy, compounds of formula I 
wherein R^ is OH are prepared by hydrolysis of the ester group, preferably 
25 at room temperature in a mixture of an aqueous alkali metal hydroxide 

solution and an alcohol such as mettiand or ethanol for about 0.5 to 6 h. 

Compounds of formula II and III are prepared by methods familiar to those 
siclled in the art 



Under certain circumstances it is necessary to protect tiie intermediates 
used in the above methods e.g. a compound of formula III witti suitable 
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protecting groups. The carboxylic add group can for example be esterified. 
Introduction and removal of sudi groups is described in "Protective Groups 
in Organic Chemistry" J.F.W. McOmie ed. (New York, 1973). 

5 Pharmacological Methods 

Values for jn vivo inhibition of formalin induced pain or oedema for the 
compounds of the present invention were assessed in mice essentially by 
the method of Wheeler-Aceto and Cowan (Agents Action 1991, 34, 265- 
10 269). 

About 20 g NMRI female mice were injected 20 mI1% fbnnalin into the left 
hind paw. The animals were then placed on a heated (31 ^C) table, and the 
pain response was scored. After 1 hour they were killed and bled. Left and 
15 right hind paws were removed and the weight difference between the paws 
indicates the oedema response of the fonmalin Injected paw. 

For the above indications the dosage will vary depending on the compound 
of fbnmula I employed, on the mode of administration and on the therapy 

20 desired. However, in general, satisfactory results are obtained with a 

dosage of from about 0.5 mg to about 1000 mg, preferably from about 1 
mg to about 500 mg of compounds of formula I, conveniently given from 1 
to 5 times d£uly, optionally in sustained release form. Usually, dosage forms 
suitable for oral administration comprise from about 0.5 mg to about 1000 

25 mg, preferably from about 1 mg to about 500 mg of the compounds of 
formula I admixed >mth a pharmaceutical carrier or diluent 

The compounds of formula I may be administered in pharmaceutically 
acceptable add addition salt form or where possible as a metal or a tower 
30 alkylammonium salt Such salt forms exhibit approximately the same order 
of activity as the free base forms. 
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This invention also relates to phannaceutical compositions comprising a 
compound of fomiula I or a pharmaceutically acceptable salt thereof and, 
usually, such compositions also contain a pharmaceutical carrier or diluent 
The compositions containing the compounds of this invention may be 
5 prepared by conventional techniques and appear in conventional forms, for 
example capsules, tablets, solutions or suspensions. 

The pharmaceutical carrier employed may be a conventional solid or liquid 
canier. Examples of solid carriers are lactose, ten^a alba, sucrose, talc, 
10 gelatin, agar, pectin, acacia, magnesium stearate and stearic add. 
Examples of liquid carriers are syrup, peanut oil, olive oil and water. 

Similarly, the canier or diluent may include any time delay material known to 
the art, such as glyceryl monostearate or glyceryl distearate, alone or mixed 
15 witiiawax. 

If a solid carrier for oral administration is used, the preparation can be 
tabletted, placed in a hard gelatin capsule in powder or pellet form or it can 
be in the fonm of a troche or lozenge. The amount of solid canier will vary 

20 

widely but will usually be from about 25 mg to about 1 g. If a liquid canier is 
used, tiie preparation may be in tiie fonri of a syrup, emulsion, soft gelatin 
capsule or sterile injectable liquid such as an aqueous or non-aqueous 
liquid suspension or solution. 

25 

Generally, the compounds of this invention are dispensed in unit dosage 
fbmn comprising 50*200 mg of active ingredient in or together witii a 
phannaceutically accepteible canier per unit dosage. 

30 The dosage of the compounds according to this invention is 1-500 mg/day, 
e.g. about 100 mg per dose, when administered to patients, e.g. humans, 
as a drug. 
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A typical tablet which may be prepared by converrtiqhal tabletting tech- 
niques contains 



Core: 

5 Active compound (as free compound 100 mg 
or salt thereof) 

Colloidal silicon dioxide (Areosll*) 1.5 mg 

Cellulose, microcr^ (AviceO 70 mg 

Modified cellulose gum (Ac-Di-Sol*) 7.5 mg 
10 Magnesium stearate 



Coating: 

HPMC approx. 9mg 

'Mywacett* &40 T approx. 0.9 mg 

15 

*Acylated monoglyceride used as plasticizer for film coating. 

The route of administration may be any route wiiich effectively transports 
the active compound to the appropriate or desired site of action^ such as 
20 oral, parenteral e.g. transdermal, intranasal, ophthalmic solution or an 
ointment, the oral route iseing preferred. 



EXAMPLES 



25 The process for preparing compounds of fonmula I is further illustrated in 

the following examples, which, however, are not to be construed as limiting. 

Hereinafter, TLC is thin layer chromatography and THF is tetrahydrofuran, 
CDCI3 is deuterio chloroform and DMSO-d^ hexadeuterio dimethylsutfox- 
30 id6. The structures of the compounds are confinmed by either elemental . 
analysis or NMR, where peaks assigned to characteristic protons in the title 
compounds are presented where appropriate. NMR shifts (s) are given in 
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parts per million (ppm). M.p. is melting point and is given in Column 
chromatography was canied out using the tedinique described by W.C. 
Still et ai, J. Org. Chem. 1978, 43, 2923-2925 on Merck silica gel 60 (Art. 
9385). Compounds used as starting materials are either known compounds 
5 or compounds which can readily be prepared by methods known per se. 

EXAMPLE 1 

(R)-N-(2-(2-(1O,11-Dihydro-5l4<libenz[b,Qazepin-5-y06thoxy)^^ 
10 dinecarboxylic add hydrochloride 



A mixture of sodium hydride (0.40 g, 0.010 moi. 60% oil dispersion) and 
10,11-dihydro-5H-dibenz[b,qazepine (1.95 g. 0.010 moi) In dry dibutylether 
15 (30 mQ was heated at reflux temperature for 3.5 h under an atmosphere of 
nitrogen. The reaction mixture was cooled to lOO^C and bis-2-chloro-6thyl 
ether (4.7 ml) was added and the mixture was heated at reflux temperature 
for 16 h. The reaction mixture was cooled and water (50 ml) was added. 

20 The mixture was extracted with toluene (100 ml). The organic extract was 

dried over sodium sulphate and the solvent evaporated in vacuo to give Z8 
g of an oily residue containing 2-chloro-1-(2-(10,11-dihydro-5H-dibenz[b,f]- 
a2epin-5-yl)ethoxy)ethane. To this oil was added ethyl (R)-3-piperidinecar- 
boxylate (3.0 g, 0.019 moi) and the mixture was heated at 150^C for 1.5 h. 

25 The reaction mixture was allowed to cool to 80^C and toluene (100 ml) was 
added. The mixture was thm allowed to cool to room temperature and a 
solution of potassium cart)onate (1.4 g) in water (100 ml) was added. The 
phases were separated and the organic phase was washed successively 
with water, an aqueous sodium acetate solution (pH S) and an aqueous 

30 citric add solution (pH 5). The organic phase was then extracted wrtii a 5% 
aqueous dtric add solution (50 mQ. The addic (pH 1) aqueous retract was 
washed witii toluene (2x50 ml) and then a 4 N sodium hydroxide solution 
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was added until pH 6-7. The aqueous mixture was e^cted with toluene 
and the organic extract was treated with charcoal and dried over sodium 
sulphate. The solvent was evaporated in vacuo to give 2,1 g (50%) of (R)-N- 
{2-(2-(1 0.1 1 -dihydro-5H-diben2[b,qazepin-5-yl)ethoxy)ethyl)-3-piperidinecar- 
5 box/lic acid ethyl ester as an oiL TLC: rf = 0.20 (Si02; n-heptane/THF=7:3). 

The above ester was dissolved in ethanol (10 ml) and a 12 N sodium 
hydroxide solution (1.25 ml) was added. The mixture was stirred at room 
temperature for 4 h. A concentrated hydrochloric add solution was added 

10 until pH 1. Dichloromethane (300 ml) was added followed by water until the 
solid material was dissolved. The phases were separated and the organic 
phase was dried over sodium sulphate. The solvent was evaporated in 
vacuo to give a residue, which was re-evaporated twice with acetone and 
then recrystallized from acetone. This afforded 1.4 g (65%) of the titie 

15 compound . 



M.P. 185-186^. Calculated for C24H3^CIN203-y4H20: 
C, 66.9%; H, 7.3%; CI. 8.2%; N, 6.5%; Found: 
C. 67.0%; H. 7.5%; CI. 8.2%; N. 6.3%. 

EXAMPLE 2a 

(R)-N-(2-(2-(1 0H-Phenothiazin-10-yl)ethoxy)ethyl)-3-piperidinecartx)xyiic add 
hydrochloride 



20 



25 



Phenothiazine (3.8 g. 19 mmol) was added to a suspension of sodium 
hydride (0.92 g. 23 mmol. 60% oil dispersion) in dry dibutylether (25 ml) 
under an atmosphere of nitrogen. The mixture was heated at 135^C for 1 h 
30 and then cooled to approximately lOO'^C. 2-(2-((tetrahydro-2-pyranyl)oxy)- 
'ethoxy)6thylchloride (8 g. 38 mmol) was added in one portion and the 
mixture was heated ovemight at 1 lO^'C. The reaction mixture was poured 
into water (250 mO and extracted with dichloromethane (3x50 ml) and 
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diethyl ether (50 mO. The combined organic extract? were washed with 
brine and dried over sodium sulphate. The solvent was evaporated in vacuo 
leaving an oil, which was submitted to column chromatography using 
dichloromethane as eluent. Collecting the proper fractions afforded 3.9 g of 
5 crude 1()-(2-{2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-10H-phenothia2ine. 
TLC: rf = 0.72 (Si02; dichloromethane/methanol = 19:1). 

A mixture of crude 10-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-10H- 
phenothiazine (3.8 g» 10 mmol), 2-propanol (50 ml) and a 4 M aqueous 

10 sulfuric add solution (8 ml) was heated at 60^C for 3 h and then left over- 
night at room temperature.. The reaction mixture was poured into a mixture 
of water (500 ml) and a 4 N sodium hydroxide solution (17 ml). The mixture 
was attracted with diethyl ether (150 mQ and the organic extract was 
washed with brine and dried over sodium sulphate. The solvent was 

15 evaporated in vacuo to give 1.5 g of crude 2-(2-(10H-phenothiazin-10- 

yf)6thoxy)ethanol. TLC: rf = 0.52 (SiOgi dichloromethane/methanol = 19:1). 

A well-stin'ed mixture of the above alcohol (1.5 g, 5.2 mmol), triethylamine 
(1.8 ml) and toluene (20 ml) placed under an atmosphere of nitrogen was 

20 cooled on an ice-bath. A solution of methanesutfonyl chloride (1.5 g, 10.4 
mmol) in toluene (5 mQ was added within 15 minutes. Stim'ng was continu- 
ed for 45 minutes on an ice-bath and then for 30 minutes at room tempera- 
ture. Water (15 ml) was added and the mixture was stirred at room tem- 
perature for 15 minutes. The phases were separated and the aqueous 

25 phase was extracted with toluene (20 ml). The combined organic extracts 
were washed with a 5% sodium bicaribonate solution, brine and then dried 
over sodium sulphate. The solvent was evaporated ufi vacuo to give an oil, 
which was dissolved in toluene (30 ml). To this solution was added potas- 
sium cartx)nate (2.5 g, 18.3 mmol) and ethyl (R)-3-piperidinecart)0xylate 

30 tartrate (3.2 g, 10.4 mmol) and the suspension was heated at reflux tem- 
perature for 3 days. The cooled reaction mixture was filtered and the solid 
washed with a small portion of toluene. The solvent was evaporated from 
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the filtrate in vacuo to give a residue, which was dissiolvecl in a mixture of 
ethyl acetate (30 ml) and water (30 ml). A 34% aqueous solution of tartaric 
acid was added until pH 4. The phases were separated and the aqueous 
phase was extracted with ethyl acetate (15 ml)* To the combined organic 

5 phases were added water (10 ml) and a 34% aqueous solution of tartaric 
add (3.5 mQ. The phases were separated and the organic phase was 
extracted with a mixture of water (10 ml) and a 34% aqueous solution of 
tartaric acid (2 ml). The acidic aqueous phases are combined and washed 
with ethyl acetate (15 ml). All the organic phases were discarded and to the 

10 acidic aqueous phase was added ethyl acetate (50 mO and water (50 ml). A 
4 N sodium hydroxide solution was added until pH 8.5 and the phases 
were separated. The aqueous phase was extracted with ethyl acetate (15 
ml) and the combined organic phases were washed with brine and dried 
over sodium sulphate. Ttie solvent was evaporated in vacuo to give 0.8 g of 

15 (R)-N-(2-(2-(10H-phenothiazin-10-yOethoxy)ethyl)-3-piperidineca^ add 
ethyl ester as an oil. TLC: rf - 0.20 {SIO^; dichloromethane/methanol/acetic 
add = 20:2:1). 

The above ester (0.8 g, 1.8 mmol) was dissolved in ethanol (15 ml) and a 4 
20 N sodium hydroxide solution (2 ml) was added. The mixture was stirred 
vigorously at room temperature for 4 h. The solvent was evaporated in 
vacuo to give an oily residue. Dichloromethane (100 ml) was added and the 
mixture was cooled on an ice-bath. A concentrated hydrochloric add 
solution (1 ml) was added. The mixture was stirred vigorously for a few 
25 minutes and the phases were separated. The organic phase was dried over 
sodium sulphate and the solvent was evaporated In vacuo. The residue was 
re-evaporated with dichloromethane, dissolved in dichbromethane and left 
overnight at 4^C. The solid fbnmed was isolated by filtration to give 0.6 g of 
the tide compound as a solid. 

30 

M.P. 188-189''C. Calculated for CaaHg^aN^OaS: 



C, 60.7%; H. 6.3%; N. 6.4%; Found: 
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C. 60.4%. H. 6.3%: N. 6.3%. 

The following compounds were prepared by a similar procedure: 

5 EXAMPLE 2b 

(R)-N-(2-(2-(1 0H-Phenoxazin-10-yl)ethoxy)6thyl)-3-piperidinecarboxylic add 
irydrochioride 

10 

After an alkaline hydrolyds simflar to that described above, the dichloromet- 
hane extract was dried over sodium sulphate and evaporated in vacuo. The 
foamy residue was heated to reflux temperature witii acetone, cooled, 
filtered and dried to give 1.7 g of the tide compound as a soHd. 

15 

M.P. 161-164<*C. Calculated for C22H28ai^04: 
C. 63.1%: H. 6.S%; N, 6.7%: Found: 
C. 63.1%: H, 6.6%: N. 6.4%. 

20 EXAMPLE 2c 

(R)-N-(2-(2-(2-Ch!oro-1 OH-phenothiazin-1 0-yl)ethoxy)ethyO-3-FMperidinecar- 
boxylic add hydrochloride 

After an alkaline hydrolysis similar to that described above, the dichloromet- 
hane extract was dried over magnesium sulphate and evaporated in vacuo. 
The foamy rraidue was heated in acetone, cooled, filtered and dried to give 
2.3 g of the ^ compound as an amcnphous solid. 

30 

M.P. 75°C. Calculated for C22H25aN2O3S.HCI.H2O: 
C. 54.2%: H. 5.8%; N. 5.8%: Found: 
C, 54.8%: H. 5.7%: N, 5.5%. 
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EXAMPLEZd 

(S)-N-(2-(2-(2-(TrifluoromethyO-1 OH-phenothiazin-l 0-yl)ethoxy)ethyl)-3- 

pipecidinecarboxyiic actd hydrochloride 

5 '. . 

After an alkaline hydrolysis similar to that described above, the dichloromet- 
hane extract was dried over magnesium sulphate and evaporated in vacuo. 
The residue was re-evaporated twice with acetone and dissolved in acetone 
10 (20 ml) and left for crystallization. The solid formed was isolated by fUtration 
and dried to give 1.9 g of the titie compound as an amorphous soOd. 

M.P. 115"C. Calculated for C^^CXFJUJ^s^' 
C. 54.9%; H. 5.2%; N. 5.6%; Found: 
15 C, 54.7%; H, 5.4%; N, 5.4%. 

NMR (DMSO-de) 6 4.20 (t 2H). 

EXAMPLE 2e 

20 (R)-1-(2-(2-(5H-Dit>enz[b.qazepin-5-yi)ethoxy)ethyl)-3-piperidinecarboxylic 
acid hydrochloride 



M.P. 169»C. Calculated for C24H28CIN2O3: 
25 C. 67.2%; H, 6.8%; N. 6.5%; Q, a3%; Found: 
C. 66.9%; H. &9%; N. 6.3%; a. 8.1%. 

EXAMPLE 2f 

30 (R)-1-(2-(2-(2.8-Dibromo-10.1 1-dihydro-5H-dibenz[b.f]azepin-5-yl)ethoxy)et- 
hyl)-3-piperidinecarbo}^lic add hydrochloride 



35 



MP. 1 63-1 64"C. Calculated for C24H29Br2CIN203: 
C. 49.0%; H. 5.0%; N. 4.8%; Found: 
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C, 48.8%; H. 5.2%; N, 4.6%. 

EXAMPLE 2a 

5 (R)-1 -{2-(2-(1 0.1 1 -Dihydro-3-fluoro-5H-dibenz[b,qazepin-5-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic add hydrochloride 



Amorph. solid. Calculated for C^F^CIFN203.C3HbO: 
10 C. 64.0%; H. 7.2%; N, 5.5%; CI. 7.0%; Found: 
C. 63.5%; H. 7.1%; N, 5.7%; CI, 7.1%. 

EXAMPLE 2h 

1 5 (R}-1 -(2-(2-(2.8-Difluoro-1 0,1 1 •dihydro-5H-dibenz[b.f]azepin-5-yl)ethoxy)et- 
hyl)-3-piperidlnecarboxyHc add hydrochloride 



M.p. 153-155°C. Calculated for C24H29aF2N203.1/4H20: 
20 C, 61.1%; H. 6.3%; N. 5.9%; Found: 
C. 61.5%; H, 6.5%; N. 5.9%. 

EXAMPLE 21 

25 (R)-1-(2-(2-(3-Chioro-10.1 1<fihydro-5H-dibenz[b.f]azepin-5-yi)ethoxy)ethyO- 
3-piperidinecarboxyfic add hydrochloride 



Amorph. solid. 

30 NMR (DMSO-de) ^ 3^ (t 2H); 3.58 (s. 2H); 3.92 (t 2H). 
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EXAMPLE 3a 

(R)-N-(2-(2-(1 0,1 1 -Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)ethoxy)- 
5 ethyl)-3-piperidinecarboxylic add hydrodiloride 



A solution of 10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-one (9.4 g» 0.045 
moO in dry THF (100 ml) was placed under an atmosphere of nitrogen. A 

10 solution of vinylmagnesium bromide in THF (100 ml, 0.5 M) was added in 
such a rate to keep the reaction temperature at 30-35^0. When addition 
was complete the mixture was heated at 50-60^C for 1.5 h. The reaction 
mixture was cooled on an ice-bath and a solution of ammonium chloride 
- (10 g) in water (50 ml) was carefully added. Diethyl ether (100 ml) was 

15 added and the phases were separated. The aqueous phase was extracted 
with diethyl ether (100 ml) and the combined organic phases were dried 
over sodium sulphate. The solvent was evaporated in vacuo to give a 
residue which was re-evaporated twice with dichloromethane to give 11.8 g 
of crude 5-etheriyl-10»11-dihydro-5i-l-diberizo[a,d]cyclohepten-5-ol. 

20 

The above crude alcohol (9.2 g) was dissolved in dichloromethane (100 ml) 
and the mixture was placed on an ice-bath. A solution of trimethylsilyl 
bromide (6.6 g, 0.043 mol) in dichloromethane (50 ml) was added dropwise 
v^in 30 minutes. When addition was complete the mixture was stirred at 

25 room temperature for 45 minutes. Icewater (50 ml) and a saturated aqueous 
sodium bicarbonate solution (200 ml) was added. The phases were sepa- 
rated and the organic phase was dried over sodium sulphate. The solvent 
was evaporated in vacuo to give a residue, which was re-evaporated with 
cydohexane. This afforded 10.5 g of crude 5-(2-bromoethylidene)-10,11- 

30 dihydro-5H-dil3enzo[a,d]cydoheptene. 

A solution of n-butyllithium in hexanes (12 ml, 2.5 M) was added dropwise 
to ice-cooled ethylene glycol (25 mQ under an atmosphere of nitrogen. 



wo 95/18615 



PCT/DK9S/00003 



-18- 

When addition was compiete the mixture was stirred at room temperature 
for 30 minutes. A solution of the above crude bromide (7.1 g) in cyclohexa- 
ne {20 ml) was added in one portion and the hexanes were removed by 
vigorous stirring and a strong nitrogen flow. Then the reaction mixture was 

5 stirred at room temperature for 68 h. Water (30 ml) was added and the 
mixture was extracted with ethyl acetate (3x50 ml). The combined organic 
extracts were dried over sodium sulphate and the solvent was evaporated 
in vacuo. The oily residue was submitted to column chromatography on 
silica gel (150 g) using a mixture of THF and n-heptane (3:7) as eluent 

10 Collecting tiie proper fractions afforded Z4 g of 5-(2-(2-hydroxyethoxy)etiiyl- 
idene)-10,11-dihydro-5H-dibenzo[a,d]cycloheptene as an oil. TLC: rf = 0.18 
(SIO2; THF/n-heptane = 3:7). 

A solution of the above alcohol (3.7 g, 13.2 mmol)) in dry THF (40 ml) was 
15 placed under an atmosphere of nitrogen and placed on an ice-bath. A 
solution of n-butyliithium in hexanes (3.7 ml, 2.5 M) was added drbpwse 
and the mixture was stirred for another 15 minutes. p-Toiuenesulfonyl 
chloride (Z5 g, 13.2 mmol) was added In one portion and the mixture was 
stirred on an ice-bath for 1 h. The solvent was evaporated in vacuo keeping 
20 the bath temperature below 20^C. The residue was dissolved in acetone (25 
mO and etiiyl (R)-3-piperidinecart30xylate (3.1 g, 19.8 mmol) and potassium 
carbonate (3.3 g, 24.0 mmol) were added. The mixture was stirred at room 
temperature for 140 h. The mixture was filtered and the solvent was eva- 
porated in vacuo. The oily residue was submitted to column chromato- 
25 graphy on silica gel (200 g) using a mixture of ethyl acetate and n-heptane 
(1:1) as eluent Collecting tiie proper fractions afforded 1.7 g of (R)-N-(2-(2- 
(1 0,1 1 -dihydro-5H-dibenzo[apd]cydohepten-5*yridene)etiioxy)ethyi)-3-piperi^ 
dinecarboxylic add etiiyl ester as an oil. TLC: rf = 0.19 (SiOg; ettiyl 
acetate/n-heptane = 1:1). 

30 

The above ester (1.7 g, 4.1 mmol) was dissolved in ettianol (15 ml) and a 4 
. N sodium hydroxide solution (3.5 ml) was added. The mixture was stinted 
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vigorously at room temperature for 5 h. Dichloromethane (300 ml) was 
added followed by a 4 N hydrochloric add solution until pH 1. The mixture 
was stirred vigorously for a few minutes and the phases were separated. 
The organic phase was dried over sodium sulphate and the solvent was 
5 evaporated in vacuo. The residue was re-evaporated twice with acetone, 
once with ethyl acetate and once with diethyl ether to give 1.7 g of the title 
oomoound as a solid which was recrystallized from acetone. 

M.P. 157-159^0. CalculatBd for CssHgoaNOs: 
10 C. 70.2%: H, 7.1%; N. 3.3%; Found: 
C. 70.1%; H, 7.1%; N. 3.2%. 

By a similar procedure as described in Example 3a tiie following compound 
has been prepared: 

15 

EXAMPLE 3b 

E/Z-(R)-1 -(2-(2-{3-Chloro-10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5- 

ylidene)ethoxy)ettiy0-3-piperidinecart3oxylic add hydrochloride 
20 

Amorph. solid. Calculated for C25H30CI2NO3.H2O: 
C, 62.5%; H. 6.5%; N. 2.9%; Found: 
C, 62.7%; H. 6.5%; N. 2.7%. 
25 NMR (DMSO-cg S Minor isomer: &02 (t. 1 H. -CH=); Major isomer. 6.05 

(t. 1H, -CH=). 

EXAMPLE 4 

30 (R)-N-(2-(2-(10.1 1-Dihydro-5H-dibenzo[a.d]cyclohepten-5-yl)ethaxy)ethyO-3- 
piperidinecarboxyfic add hydrochloride 



The add prepared in Example 3 (0.2 g, 0.5 mmoQ was dissolved in metha- 
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noi (10 ml) and stirred under an atmosphere of hydrogen for 16 h at room 
temperatue in the presence of 10% palladium on carbon catalyst (50% 
aqueous paste). The mixture was filtered and the solvent was evaporated in 
vacuo to give an oily residue, which was re-evaporated from acetone and 
5 then crystallized from acetone (10 ml). This afforded 0.13 g (65%) of the title 
compound. 

M.P. 147-148^0. 

NMR (DMSO-dg) S 4.24 (brs. 1H). 

10 

EXAMPLES 

(R)-N-(3-(2-(10,1 1-Dihydro^5l4dibenzo[a.d]cyclohepten-5-ylidene)eth 

propyl)-3-plperldinecartDoxylic acid hydrochloride 
15 

A solution of rvbutylHthium in hexanes (16.8 ml, 2.5 M) was added dropwise 
to ice-cooled propylene glycol (25 ml) under an atmosphere of nitrogen. 
When addition was complete the mixture was stinted at room temperature 

20 for 15 minutes. A solution of crude 5-(2-bromoethylidene)-10,11-dihydro-5H- 
dibenzo[a,d]cycloheptene (10.1 g, prepared as described in Example 3a) 
was added in one portion and the reaction mixture was stirred at room 
temperature for 42 h. Water (40 ml) was added and the mixture was 
extracted with ethyl acetate (3x75 ml). The combined organic extracts were 

25 washed with water (15 ml), dried over sodium sulphate and the solvent was 
evaporated in vacuo. The oily residue was submitted to column chromato- 
graphy on silica gel (200 g) using a mixture of THF and n-heptane (3:7) as 
eluent Collecting the proper fractions afforded 4.2 g of 5-(2-(3-hydroxypro- 
pyloxy)ethylidene)-10,11<lihydro-5H-dibenzo[a.d]cycloheptene as an oil. 

30 TLC: rf 0.18 (SiO^; THF/n-heptane « 3:7). 

A solution of the above alcohol {42 g, 14.3 mmol) in dry THF (30 ml) was 
placed under an atmosphere of nitrogen and placed on an ice-bath. A 
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solution of n-butyllithium in hexanes (5.7 ml. 2.5 M) was added dropwtee 
within 15 minutes and tlie mixture was stin-ed for anotlier 15 minutes, p- 
Toluenesutfonyi chloride (2.7 g, 14.0 mmoO was added in one portion and 
the mixture was stirred at room temperature for 30 minutes. The solvent 
5 was evaporated In vacuo keeping a low bath temperature. The oily residue 
was dissolved in acetone (25 ml) and ethyl (R)-3-piperidinecarboxylate (3.3 
g. 21.0 mmol) and potassium carbonate (3.5 g. 25.0 mmol) were added. 
The mixture was stirred at room temperature for 120 h. The mixture was 
filtered and tfie solvent was evaporated in vacuo. The oily residue was 
10 submitted to column chromatography on silica gei (100 g) using a mixture 
of ethyl acetate and n-h^>tane (2:3) as eluent Collecting the proper frac- 
tions afforded 3.0 g of (R)-N-(3-(2-(10.11-dlhydro-5H-dibenzo[a.d]cyclohep- 
ten-5-ylidene)6thQxy)-1-propyO-3-piperidinecarbo}vllc add ethyl ester as an 
oil. TLC: rf » 0.19 (SiOg; ethyl acetate/n-heptane = 1:1). 

15 

The above ester (2.5 g. 5.8 mmoQ was dissolved In ethanol (15 mQ and a 4 
N sodium hydroxide solution (4.3 mO was added. The mixture was stirred 
vigorously at room temperature for 5 h. A 4 N hydrocNorIc add solution 
was added until pH 1 followed by dichloromethane (400 ml). The mixture 
20 was stirred vigorously for a few minutes and the phases were separated. 
The organic phase was dried over sodium sulphate and the solvent was 
ev^orated in vacuo. The residue was evaporated twice with acetone, once 
with ethyl acetate, dissolved in acetone (15 ml) and left for crystallization. 
Thte afforded 1.9 g of the titie compound as a solid. 

25 

M.P. 78^'C. Calculated for C26H32CIN03.%H20: 
C. 68.6%: H, 7.4%: N. 3.1%: CI, 7.8%: Found: 
C. 68.3%: H. 7.3%: N, 3.0%: CI. 7.8%. 



.30 
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EXAMPLE6 

(R)-N-(3-(2-(1 0. 1 1 -Dihydro-5H-diben20[a,d]cydohepten-5-yl)ethoxy)-1 -pro- 

pyl)-3-pipericlinecarboxylic add hydrodiloride 
5 

The add prepared in Example 5 (0.5 g, 1.1 mmol) was dissolved in metha- 
nol (15 ml) and stirred under an atmosphere of hydrogen for 8 h at room 
temperature in the presence of 10 % palladium on carbon catalyst (SO % 
10 aqueous paste). The mixture was filtered and the solvent was evaporated in 
vacuo to give an oily residue which was re-evaporated from acetone and 
then crystallised from a mixture of acetone and ethyl acetate. This afforded 
0.3 g (60%) of the tiUe compound as an amorphous solid. 

15 M.P. 80-81^a 

NMR (DMSO-de) S 4.21 (brs, 1H). 

EXAMPLE 7a 

20 (R)-N-(2-(((1 0,1 1 -Dihydro-5H-dibenzo[a,d]cydohepten-5-ylidene)amino)oxy)- 
ethyl)-3-piperidinecarboxylic add hydrochloride 



A mixture of 10,11-dihydro-5H-dibenzo[a,d]cydohepten-5-one (9.4 g, 45 
25 mmol) and hydroxylamine hydrochloride (6.3 g, 90 mmol) pyridine (60 ml) 
was heated at reflux temperature for 48 h. Another portion of hydroxylamine 
hydrochloride (6.3 g, 90 mmol) was added and heating at reflux tempera- 
ture was continued for another 24 h. The reaction mixture was allowed to 
cool and the solvent was evaporated in vacuo to give an oily residue, which 
30 was dissolved in a mixture of ethyl acetate (100 ml) and a 10% aqueous 
citric add solution (100 ml)* The phases were separated and the aqueous 
phase was extracted with ethyl acetate (50 ml). The combined organic 
phases were extracted with an aqueous dtric add solution (50 mQ. The 
separated organic phase was washed with brine and dried over sodium . 



wo 95/18615 



PCT/DK95/00003 



-23- 

sulphate. The solvent was evaporated in vacuo to a solid residue, which 
was recrystaliized from cyclohexane. This afforded 5.4 g of the oxime 
derivative as a solid. TLC: rf - 0.61 (SiOs; dichloromethane/methanol - 
19:1). 

5 

To an ice-cooled mixture of the above oxime derivative (1.0 g, 4.5 mmol), 
tetrabutylammontum bromide (0.15 g, 0.5 mmol) and 1,2-dibromo6thane 
(3.8 ml) was added a 12 M sodium hydroxide solution (5 ml). The reaction 
mixture was stirred vigorously for 4.5 h. A 2 M hydrochloric add solution 

10 (50 ml) and diethyl ether (25 ml) was added. The phases were separated 
and the aqueous phase was extracted with diethyl ether (25 mO- The 
combined organic phases were washed with a 5% sodium bicarbonate 
solution, brine and dried over sodium sulphate. The solvent was evaporated 
in vacuo to give a residue, which was re-evaporated successively with 

15 ethanol, toluene, methanol and dichloromethane. This afforded 1.4 g of the 
crude 2-(((10.1 1-dihydro-5H-dibenzo[a,d]cyclohepterh5-yiidene)amino)oxy)- 
ethylbromide as an oil. TLC: rf - 0.65 (SiO^; dichloromethane). 



To a solution of 2-(((10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yiidene)- 
20 amino)oxy)ethylbromide (1.4 g, 4.2 mmol) in methyl isobutylketone (40 ml) 
was added potassium carbonate (4.7 g, 34 mmol) and ethyl (R)-3-piperidi- 
necarboxylate tartrate (2.6 g, 8.5 mmol) and the suspension was heated at 
reflux temperature for 3 days. The cooled reaction mixture was filtered and 
the solvent was evaporated from the filtrate in vacuo. The oily residue was 
25 dissolved in a mixture of ethyl acetate (50 ml) and water (50 mQ. A 34% . 
aqueous tartaric add solution was added until pH 4. The phases were 
separated and the aqueous phase was extracted with ethyl acetate (25 ml). 
The combined organic phases were extracted with a 34% aqueous tartaric 
add solution (2x5 ml) and the organic extracts were discarded. The addic 
- 30 aqueous phases were combined, diluted three times with water and ethyl 
acetate (40 ml) was added. A 4 N sodium hydroxide solution was added 
until pH 7 and the phases were separated. The organic phase was washed 
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with brine and dried over sodium sulphate. The solvent was evaporated in 
vacuo to give 1 g of (R)-N-(2-(({10,11-dihydro-5H-dibenzo[a,d]cydohepten- 
5-ylidene)amino)oxy)ethyl)-3-piperidinecarboxylic acid ethyl ester as an oil. 
TLC: rf = 0.39 (SiOg: dichloromethane/methanol/acetic acid = 20:2:1). 

5 

The above ester (1.0 g, 3.0 mmol) was dissolved in ethanot (25 mO and a 4 
N sodium hydroxide solution (3.4 ml) was added. The mixture was stirred 
vigorously at room temperature for 22 h. The solvent was evaporated \n 
vacuo to give an oily residue. Dichlororhethane (75 mO was added and the 

10 mixture was cooled on an ice43ath. A concentrated hydrochloric ^d 

solution (1.6 mO was added. The mixture was stirred vigorously for a few 
minutes and the phases were separated. The organic phase was dried over 
sodium sulphate and the solvent was evaporated in vacuo. The residue was 
re^vaporated three times with dichloromethane and once with acetone to 

15 give 0.95 a of tiie title compound as a foam. 

I\4.P. lig'C. 

HMH (DI\4SO-de) S 4.5-4.6 (m.2H). 

20 By a similar procedure as described in Example 7a the following com- 
pourKls have been prepared: 

EXAfmPI-E7b 

25 (R)-1-(2-(((3-Chloro-10.1 1-dihydro-5IH^benzo[a.d]cyclohepten-5- 
yiidene)amino)o)v)ethyO-3-piperidinecarb(»(ylic add hydrochloride 



30 



M.P. 208-21 OPC. 

NMR (DMSO-de) s 4.55 (brs. 2H. -OCH2-). 
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EXAMPLE 7c 

(R)-1 -(2-(((37-Dichloro-1 0,1 1 -dihydro-5H-clibenzo[a,d]cycIohepten-5- 
5 ylidene)arnino)oxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



M.P, 143-144^0- Calculated for C23H26CI3N2O3: 
C. 57.1%; H, 5.2%; N. 5.8%; Found: 
10 C. 57.5%; H, 5.6%; N, 5.5%. 

IEXAMPLE8 

(R)-N-(2-((1 0,1 1 -Dihydro-5H-dibenzo[a.d]cydohepten-5-ylldene)methoxy)* 
15 ethyl)-3-piperidinecarboxylic add hydrochloride 



To a solution of 10,11-dihydro-5H-dibenzo[a,d]cydohepten-5-carboxaldehy- 
de (11.3 g, 51 mmol, prepared In a similar way as described in Acta Chem. 

20 Scand. 1978, B33, 100-103) and tetrabutylammonium bromide (1.64 g, 5.1 
mmol) in dichlorometiiane (100 ml) was added 1,2-dibromoethane (62 ml) 
and a 12 M sodium hydroxide solution (100 ml). The reaction mixture was 
stirred vigorously overnight and dichloromethane (100 ml) was added. The 
phases were separated and the aqueous phase was extracted witii dich- 

25 loromethane (100 ml). The combined organic phases were washed with a 
02 M hydrochloric add solution (100 ml), brine (25 ml) and dried over 
magnesium sulphate. The solvent was evaporated in vacuo to give 14.1 g 
of 2-((10»1 1<lihydro-5Kkiibenzo[a,d]cydohepten-5-ylidene)mettioxy)ethyl- 
bromide. TLC: rf » 0.48 {SlO^i ethyl acetate/n-heptane - 1:4). 

30 

To a solution of 2-((10,11-dihydro-5H-dibenzo[a.d]cydohepten-5-ylidene)- 
methoxy)ethyibromide (14.0 g, 42.5 rrimol) In acetone (100 ml) was added 
potassium carbonate (23.5 g, 170 mmol), potassium iodide (0.7 g) and 
ettiyl (R)-3-piperidinecarboxylate tartrate (19.6 g. 64 mmol). The suspension 
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was Stirred at room temperature for 3 days. The reaction mixture was 
filtered and tlie solvent was evaporated from the filtrate in vacuo. The oily 
residue was dissolved in ethyl acetate (150 ml). A 34% aqueous tartaric 
acid solution (100 ml) was added and pH was adjusted to Z5 with a 4 M 
5 aqueous sodium hydroxide solution. The phases were separated and the 
organic phase was washed with a 2.5% aqueous solution of sodium 
bicarbonate (100 ml) and a 5% aqueous sodium bicarbonate solution (25 
ml). The combined aqueous phases were extracted with ethyl acetate (100 
ml). The combined organic phases were dried over magnesium sulphate. 
10 The solvent was evaporated in vacuo to give 12.0 g of (R)-N-(2-((10,1 1-dihy- 
dro-5H-dibenzo[a,d]cydohepten-5-ylidene)methQxy)ethyl)-3-piperidineca^ 
boxylic add ethyl ester as an oil. TLC: rf = 0.45 (SiOg; dichloromethane/- 
methanol/ acetic add = 20:2:1). 

15 The above ester (2.0 g, 4.9 mmol) was dissolved in ethanol (20 ml) and a 4 
N sodium hydroxide solution (4.9 mi) was added. The mixture was stirred at 
50^C for 2 h. Water (10 ml) was added and ethanol was evaporated in 
vacuo to give an aqueous residue. A 4 M aqueous hydrochloric add 
solution (6.2 ml) was added folbwed by dichloromethane (50 ml). The 

20 phases were separated and the aqueous phase was extracted with di- 
chloromethane (50 ml). The combined organic phases were washed with 
water (10 ml) and then dried over magnesium sulphate. The solvent was 
evaporated in vacuo and the residue dried in vacuo to give 1.71 g of the 
title comoound as a solid. 

25 

M.P. m-IU^'C (dec). Calculated for C24H2BCINO3V5W2O: 
C, 70.6%: H. 7.2%; N. 3.3%; CI. 4.2%; Found: 
C, 70.2%; H. 7.0%; N. 3.2%; Q. 4.5%. 
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EXAMPLE 9 

N-(2-(2-(1 0,1 1 -Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)ethoxy)ethyl)- 
5 1.2,5.6-tetrahydro-3-pyridinecarboxylic add hydrochloride 



A solution of 5-(2-(2-hydro)(yethoxy)ethyiidene)-10.11-dihydro-5H- 
dibenzo[a,d]cycloheptene (2.4 g. 8.2 mmol, prepared as described In 

10 Example 3) in dioxane (25 ml) was hydrogenated at 10 atm. for 16 h at 
room temperature In the presence of 10% paHadlum on cartson catalyst 
(50% aqueous pasts). The mixture was filtered and the solvent was eva- 
porated in vacuo to give an oily residue, which was re-evaporated from 
cari3ontetrachloride. This afforded 2.2 g 2-(2-(10,11-dlhydro-5H-di- 

15 benzo[a,d]cyclohepten-5-yOethoxy)ethanol as an oil. 

A solution of the above alcohol (2.2 g, 7.4 mmoQ in dry THF (20 ml) was 
placed under an atmosphere of nitrogen and placed on an ice-t^ath. A 
solution of n-butyllithium in hexanes (3.0 ml, 2.5 M) was added dropwise 

20 and the mixture was stirred for another 15 minutes. Mettianesulfonyl chlori- 
de (0.85 g, 7.4 mmol) was added in one portion and the mixture was stirred 
on an ice-bath for 45 minutes. The solvent was evaporated in vacuo and 
the residue was dissolved in acetone (25 ml). Ethyl 1,2,5.6-tetrafiydro-3- 
pyridinecarboxylate hydrochloride (1.5 g, 7.8 mmol) and potassium carbo- 

25 nate (2.5 g, 18 mmol) were added. The mbcture was stirred at reflux tem- 
perature for 16 h. The mixture was filtered and the solvent was evaporated 
in vacuo. The oily residue was submitted to column chromatography on 
silica gel (150 g) using a mixbjre of ethyl acetate and n-heptane (1:1) as 
eluent Collecting the proper fractions affoitled 1.3 g of M-(2-(2-(10.11- 

30 dihydro-5H-dibenzo[a,d]cyciohepten-5-yOethoxy)ethyl)-1 ,2,5.&4etrahydro-3- 
pyridinecarboxyilc add ethyl ester as an dl. TLC: rf » 0.14 (SiOj; ethyl 
acetate/n-heptane = 1:1). 
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The above ester (1.3 g, 3.1 mmol) was dissolved in.ethanol (10 ml) and a 4 
N sodium hydroxide solution (2.3 ml) was added. The mixture was stinred at 
room temperature for 4 h. A 4 N hydrochloric acid solution was added until 
pH 1. Dichloromethane (400 ml) was added and the mixture was stirred 
5 vigorously for a few minutes and the phases were separated. The organic 
phase was dried over sodium sulphate and the solvent was evaporated in 
vacuo. The residue was re-evaporated with acetone, dissolved in acetone 
(50 ml) and left for crystallization. This afforded 0.45 g of the titie comoound 
as a solid. 

10 

M.P. 154-155*'C. Calculated for C25H30CINO3: 
C. 70.2%: 7.1%; N. 3.3%; CI. 8.3%; Found: 
C, 70.1%; H, 72%; N. 3.1%; CI, 8.2%. 

15 EXAMPLE 10 

(R)-N-(2-((3-(1 0 J 1 *Dihydro-5H<libenz[b.qazepin-5-yl)-1 -propyl)oxy)ethyO- 
3-piperidinecarboxylic acid hydrochloride 

To a solution of 10,11-dihydro-5H-diben2[b,f]azepine (8.1 g, 40 mmol) in dry 
dibutylether (60 ml) kept under an atmosphere of nitrogen, NaH (1.6 g, 40 
mmol. 60 % oil dispersion) was carefully added. The reaction mixture was 
heated at reflux temperature for 4 h and then allowed to cool to SO^'C. 

25 3*Bromo-1 -propyl tetrahydro-2-pyranyl ether (10.7 g, 48 mmol) was added 
and the mixture was heated at reflux temperature for 16 h. To the cooled 
reaction mixture was added water (20 ml) and the phases were separated. 
From the organic phase the solvent was evaporated and the residue was 
dissolved in a mixture of MeOH (150 ml) and a 4 N aqueous HCI solution 

30 (50 ml). The mixture was heated at reflux temperature for 15 minutes and 
then stin^ for 1 h at RT. Water (250 ml) was added and the mixture was 
extracted with ethyl acetate (2 x 200 ml). The combined organic extracts 
was dried {Nb^Oj^^ filtered and the solvent evaporated in vacuo. This 
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affbrded a residue which was submitted to chromatpgraphy on silica gel 
(200 g) using a mixture of n-heptane and ethyl acetate (3:2) as eluerrt to 
give 5.5 g of 3-(10.11-dihydro-5H-diben2[b,f]a2epin-5-yl)-1-propanol as an 
oil. TLC: rf = 0.30 (SiOg: n-heptane/ethyl acetate = 1:1). 

5 

A mixture of NaH (0.40 g, 10 mmol, 60% oil dispersion), 3-(10.11-dlhy- 
dro-5H-dibenz[bflazepin-5-yl)-1-propanor(2.5 g, 10 mmol) and dry dibutyl- 
ether (25 ml) was stinted for 16 h at reflux temperature under a nitrogen 
atmosphere. The reaction mixture was allowed to cool and 2-bromoethyl 

10 tetrahydro-2-pyranyl ether (2.5 g, 12 mmol) was added. Then the mixture 
was heated to reflux temperature and kept there for 16 h. To the cooled 
mixture was added water (10 ml) and the phases were separated. From the 
organic phase the solvent was evaporated in vacuo to give a residue which 
was submitted to chromatography on silica gel (200 g) using a mixture of 

15 n-heptane and ethyl acetate (7:3) as eluent This afforded 1.5 g of the 
tetrahydro-2-pyranyl intemiediate. TLC: rf =^ 0.55 (SiO^; n-heptane/ethyl 
acetate - 1:1). This Intemnediate was dissolved in a mixture of methanol (30 
ml) and a 4 N aqueous hydrodiloric add solution (15 ml) and the mixture 
was heated at reflux temperature for 15 minutes. The reaction mixture was 

20 allowed to cool and methanol was evaporated in vacuo. Water was added 
and the mixture was extracted with ethyl acetate. The organic retract was 
washed with a 5 % aqueous sodium bicarbonate solution, dried over 
sodium sulphate and the solvent evaporated in vacuo. This afforded 0.6 g 
(20 %) of 2-((3-(1 0,1 1 -dihydro-5H-dibenz[b,qa2epin-5-yl)-1 -propyl)oxy)- 

25 ettianol as an oil. TLC: rf = 0.33 (SiOg; n-heptano/ethyl acetate = 1:1). 

A solution of the above alcohol (0.60 g. 2.0 mmol) In dry THF (15 ml) was 
placed under an atmosphere of nitrogen and then cooled on an ice-bath. 
A solution of n-butyllithium in hexanes (0.88 ml, Z5 M) was added dropwise 
30 at 10*^C. When addition was complete the mixture was stirred at lO^C for 30 
minutes. Methanesulfonyl chloride (0.25 g, 2.2 mmol) was added and the 
reaction mixture was stirred at room temperature for 90 minutes. The 
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volatiles were evaporated in vacuo leaving a residue, which was dissolved in 
acetone (20 ml). Ethyl {R)-3-piperidinecarboxylate (0.50 g. 3,0 mmol) and 
potassium carbonate (0.7 g. 5 mmol) were added and the suspension was 
stin^ed at room temperature for 16 h and the heated at reflux temperature 
5 for 7 h. The cooled reaction mixture was filtered and the solvent was 

evaporated in vacuo. The oily residue was submitted to column chromato- 
graphy on silica gel (150 g) using a. mixture of ethyl acetate and n-heptane 
(2:3) as eluent Collecting the proper fractions afforded 0.4 g of (R)-N-(2- 
((3-(1 0, 1 1 -dihydro-5H-diben2[b,f]a2epin-5-yl)-1 -propyl)oxy)ethyl)-3-piperidi- 
10 necartxDxylic add ethyl ester as an oil. 

The above ester (0.4 g, 0.92 mmol) was dissolved in ethanol (10 ml) and a 
4 N sodium hydroxide solution (0.70 ml) was added. The mixture was 
stirred at room temperature for 4 h. A 4 N hydrochloric add solution was 
15 added until pH 1. Dichioromettiane (300 ml) was added and the phases 
were separated. The organic pliase was dried over sodium sulphate and 
the solvent was evaporated in vacuo. The residue was re-evaporated with 
acetone, dissolved in a mixture of eUiyl acetate and acetone and left for 
crystallization. This afforded 0.13 g of tiie titie compound as a solid. 

20 

M.P. 130-132^0. Calculated for C25H33CIN2O3: 
C, 67.5%; H. 7.5%; N. 6.3%; Found: 
C, 67.3%; H, 7.7%; N. 6.1%. 

25 EXAMPLE 11 

E/Z-(R)*N-(2-((((10,11-Dihydro-5H<libenzo[a.d]cydohepten-5^l)methyl^ 
amino)oxy)ethyl)-3-piperidinecarboxylic add hydrochloride 

30 ~ ^ 

A mixture of (10.11-dihydro-5H<iibenzo[atd]cydohepten-5-yOcarix>xal 
hyde (1 1 .5 g, 52 mmol, prepared similarly as described Acta Chem. Scand. 
B 1979, 33. 100) and hydroxyiamine hydrochloride (7.2 g, 103 mmol) in 
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96% ethanol (50 ml) was stirred at room temperature for 2 days. A 10% 
aqueous citric acid solution (100 ml) was added together with ethyl acetate 
(100 ml). The phases were separated and the organic phase was washed 
successively with a 10% aqueous citric acid solution (50 ml), an excess of a 
5 saturated sodium bicaribonate solution and brine. The organic phase was 
dried over magnesium sulphate and the solvent was evaporated in vacuo to 
give a solid residue which was recrystatlized from cydohexane. This affor- 
ded 5J2 g of (10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)carboxalde- 
hydoxime as a solid. 

10 

To an ioe-cooled mixture of the above oxime derivative (5.4 g, 23 mmol), 
tetrabutyiammonium bromide (0.73 g, 2.3 mmol) and 1»2-dibromoethane 
(19.6 ml) was added a 12 M sodium hydroxide solution (30 ml). The reac- 
tion mixture was stirred vigorously for 1.5 h. The phases were separated 

15 and the aqueous phase was extracted with a small portion of toluene. The 
combined organic phases were diluted with another portion of toluene (50 
mO and washed successively with an aqueous citric acid solution (pH 6), an 
excess of a saturated sodium bicarbonate solution and brine. The organic 
phase was dried over magnesium sulphate and the solvent was evaporated 

20 in vacuo to give an oily residue which was re-evaporated successively with 
methanol and dichloromethane. This afforded 7.8 g of the crude 2-((((10,11- 
dihydro-5H-dit3enzo[a,d]cyclohepten-5-yi)methylene)amino)oxy)ethyibromide 
as an oil. TLC: rf = 0.62 (SiOs; dichloromethane). 

25 To a solution of the above crude bromide (7.0 g, 20 mmol) in acetone (100 
ml) was added potassium caribonate (16.8 g» 122 mmol) and ethyl (R)-3-pi- 
peridinecarboxylate tartrate (12.5 g, 41 mmol) and the suspension was 
stirred at room temperature for 2.5 days. The solvent was evs^rated in 
vacuo and the residue was dissolved in a mixture of ethyl acetate (100 mO 

30 and water (100 mQ. The phases were separated and the aqueous phase 
was extracted with ethyl acetate (50 ml). Water (100 ml) was added to the 
combined organic extracts and pH was adjusted to 4 with a 34% aqueous 
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tartaric acid solution. The phases were separated and the organic phase 
was extracted with a 34% aqueous tartaric add solution (3x18 ml). The 
three combined aqueous tartaric extracts were diluted with icewater (250 
ml) and ethyl acetate was added (150 ml). A 4 N aqueous sodium hydroxi- 
5 de solution was added until pH 7 and the phases were separated. The 
organic phase was washed with a saturated sodium bicarbonate solution 
and brine. After drying over magnesium sulphate the solvent was evaporat- 
ed in vacuo to give 6 g of (R)-N-(2-((((10,11-dihydro-5H-diben2O[a,dlcyclo- 
hepten-5-yl)mettTylene)amino)oxy)etiiyl)-3-piperidinecarbQxylic add etfiyl 
10 ester as an oil. TLC: rf » 0.20 {S\0^, ethyl acetate/n-heptane » 1:1). 

The above ester (5.0 g, 12 mmol) was dissolved In ethanol (100 ml) and a 2 
N aqueous sodium hydroxide solution (27 mQ was added. The mixture was 
stinred at room temperature for 16 h. The solvent was evaporated in vacuo 

15 to give an oily residue. Dichloromethane (160 ml) was added and the 
mixture was cooled on an ice-batti. A concentrated hydrochloric add 
solution (5.5 mO was added. The mixture was stirred vigorously for a few 
minutes and the phases were separated. The organic phase was dried over 
magnesium sulphate and the solvent was evaporated in vacuo to give 4.1 g 

20 of the titie compound as a foam. The material isolated consists of an 
approx. 1 :5 mixture of the E/Z isomers. 

M.P. IIO^C. 

NMR (DMSO-dg) * Major isomer: 5.03 (d. 1H), 7.94 (d, 1H); 
25 Minor isomer: 5.49 (d, 1 H), 7.57 (d. 1 H). . 

EXAMPLE 12 

(R)-N-(2-(2-(5A7,12-Tetrahydrodibenz[b,glazodn.12-yOetiioxy)ethyl)-3^ 
30 piperidinecarboxylic add hydrochloride 



To a solution of 5.6.7,1 2-tetrahydrodibenz[b,g]azodne (Z5 g, 12 mmol. 
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prepared in a similar way as described in Chem. Pharm. Bull. 1978, 26, 
942-950) and 2-(2-({tetrahydro-2-pyranyl)o)(y)ethoxy)ethylchloride (3.0 g, 14 
mmol) in toluene (50 ml) was added a suspension of sodium amide (1.50 g, 
19 mmol, 50% wt suspension in toluene). The reaction mixture was heated 

5 at reflux temperature for 10 h. The mixture was allowed to cool to room 
temperature and water (52.5 ml) was carefully added. The phases were 
separated and the aqueous phase was extracted with toluene (50 ml). The 
combined organic phases were washed with water (2x15 ml), brine (15 ml) 
and dried over magnesium sulphate. The solvent was evaporated in vacuo. 

10 The oily residue was submitted to column chromatography on siTica gel 
(150 g) using a mixture of ethyl acetate and n-heptane (1 :4) as eluent 
Collecting the proper fractions afforded 3.0 g of crude 12-(2-(2-((tetrahy- 
dro-2-pyranyl)oxy)ethoxy)6thyO-5,67,12-4etrahydrodibenz[b.g]azodn TLC: 
rf » 0.11 (SiOs; ethyl acetate/n-heptane = 1:4). 

15 

To a solution of 12-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-5,6,7,12- 
tetrahydrodibenz[b,g]azocine (3.0 g, 7.8 mmol) in (30 ml) was added a 4 M 
aqueous sulfuric acid solution. The mixture was stirred at room temperature 
for 18 h. The reaction mixture was poured into a mixture of water (150 ml) 

20 and a 4 M aqueous sodium hydroxide solution (6.5 ml). Ethyl acetate (100 
ml) was added and pH was adjusted to 8.5 with a 5% aqueous sodium 
bicarbonate solution. The phases were separated and the aqueous phase 
was extracted with ethyl acetate (50 ml). The combined organic phases 
were washed with brine (20 ml) and dried over magnesium sulphate. The 

25 solvent was evaporated in vacuo and the residue was re-evaporated with 
dichloromethane. This afforded Z1 g of crude 2-(2-(5,6,7,12-tetrahydrodi- 
benz[b,g]azocin-12-yl)ethoxy)ethanoL TLC: rf = 0.39 (SiOg; dichlorometha- 
ne/methanol = 19:1). 

30 A mixture of the above alcohol (1.8 g, 6 mmoO, triethyiamine (2.5 ml) and 
toluene (30 ml) placed under an atmosphere of nitrogen was cooled on an 
ice-bath. A solution of methanesuHbnyl chloride (1.7 g, 12 mmd) in toluene 
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(5 ml) was added dropwise. Stirring was continued .for 45 minutes on an 
ice-bath and then the temperature was allowed to reach ambient tempera- 
ture. Water (20 ml) was added and the mixture was stinted at room tem- 
perature for 15 minutes. The phases were separated and the aqueous 
5 phase was extracted with toluene (20 ml). The combined organic phases 
were washed with a 5% aqueous sodium bicarbonate solution and dried 
over magnesium sulphate. The solvent was evaporated in vacuo to give an 
oil which was dissolved in toluene (30 ml). To this solution was added 
potassium carbonate (2.9 g, 21 mmol) and etiiyl (R)*3-piperidinecarboxylate 

10 tartrate (3.7 g, 12 mmol). The suspension was heated at lOO^C for 24 h and 
then allowed to cool to ambient temperature. The mixture was filtered and 
the solid washed with toluene (20 ml). The solvent was evaporated in vacuo 
to give an oily residue which was submitted to column chromatography on 
silica gel (150 g) using a gradient of a mixture of ethyl acetate and n-hepta- 

15 ne (1:4 - 1:1). CollecBng the proper fractions afforded 1.27 g of (R)-N-(2-(2- 
(5,6,7.1 2-tetrahydrodiben2[b,g]azodn-1 2-yl)-ethoxy)etiTyl)-3-piperidinecar- 
boxylic acid ethyl ester as an oil. TLC: rf = 0.39 {SiO^f dichloromethane/ 
methanol/acetic add = 20:2:1). 

20 The above ester (1.2 g, 2.7 mmol) was dissolved in ethanol (5 ml). A 4 N 
aqueous sodium hydroxide solution (2 mO and water (3 ml) were added. 
The mixture was heated at 50X mth stirring for 1 h. Water (25 mQ was 
added and ethanol was evaporated in vacuo. The aqueous re^due was 
extracted witii diethyl etiier (2x25 mQ which was discarded. Then a 4 N 

25 aqueous hydrochloric acid solution (3 mi) was added to the aqueous phase 
and the resulting addic solution was extracted witti dichioromethane (2x50 
mO. From tiie combined dichloromettiane extracts the solvent was evapora- 
ted in vacuo and the residue re-evsq3orated with acetone. The foamy 
residue was trituated wrtti dietiiyletiier to give 0.71 g of an amorphous solid 

30 which was recrystallized from 2-propanol (35 mO- After drying in vacuo 0.45 
g of the titie compound was obt^ned as a white solid. 
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M.P. 203.5-205.5*0. Calculated for C2SH33CIN2O3: . 
C. 67.5%; H. 7.5%; N. 6.3%; CI, 8.0% Found: 
C. 67.5%; H, 7.7%; N. 6.0%; CI, 7.9%. 

5 EXAMPLE 13 

(R)-N-(2-(2-(6.1 1 -Dihydr(>5HHdibenz[b.e]azepln-5-yl)ethoxy)ethyl)-3-plperidi- 
necarboxyiic add formate 
10 ~ 

To a solution of 6,11-dlhydro-5H-dibenz[b.e]azepine (5.0 g, 26 mmol, Coll. 
Czechoslov. Chem. Commun. 1958, 23, 1330) and 2-(2-((tetrahydro-2- 
pyranyOoxy)efthoxy)ethylchloride (6.4 g, 30 mmol) in toluene (25 ml) placed 
under an atmosphere of nitragen was added a suspension of sodium 

15 amide (5.0 g, 64 mmol, 50% wt suspension in toluene). The reaction mixture 
was heated at reflux temperature for 8 h. The mixture was allowed to cool 
to room temperature and toluene (50 ml) was added. The phases were 
separated and the organic phase was washed with a 1 N aqueous hy- 
drochloric add solution (2x100 mQ. excess of a 5 % aqueous sodium 

20 bicarbonate solution and brine (25 ml). After drying over magnesium 

sulpfiate the solvent was evaporated in vacuo. The dly r^idue was suts- 
mitted to column chromatography on silica gel (250 g) using a mixture of 
ethyl acetate and n-heptane (1:4) as eluent Collecting the proper fractions 
afforded 2.6 g of 12-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-6,11- 

25 dihydro-5H-dibenz[b.e]azepine. TLC: rf - 0.41 (S\0^ ethyl acetate/n-hep- 
tanesi:i). 

To a solution of 12-(2-(2-((tetrahydro-2-pyranyOoxy)ethoxy)ethyl)-6,11- 
dihydro-5H-dibenz[b.e]azepine (2.9 g. 7.9 mmol) in 2-propanol (30 ml) was 
30 added a 4 M aqueous sulfuric add solution (6 ml). The mixture was stined 
at room temperature fbr 1 h. The reaction mixture was poured into a 
mixture of water (100 mO and toluene (25 ml). The phases were separated 
and the organic phase was waslied with excess of a saturated aqueous 
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sodium bicarbonate solution. The acidic aqueous phase was made alkaline 
with aqueous sodium hydroxide and extracted with toluene. The combined 
organic phases were washed with brine and dried over magnesium sulpha- 
te. The solvent was evaporated in vacuo to give 2.2 g of crude 2-(2-(6J 1-di- 
5 hydro-5H-diben2[b.e]azepin-5-yl)ethoxy)ethanoL TLC: rf = 0.17 (Si02; ethyl 
acetate/n-heptane = 1:1). 

A mixture of the above alcohol (2.1 g, 7.4 mmol), triethylamine (Z6 ml) and 
toluene (30 ml) placed under an atmosphere of nitrogen was cooled on an 

10 ice-bath. A solution of methanesulfbnyl chloride (2.1 g, 15 mmol) in toluene 
(5 ml) was added dropwise. Stirring was continued for 45 minutes on an 
ice-bath and then the temperature was allowed to reach ambiertt tempera- 
ture. Water (20 mQ was added and tiie mixture was stinred at room tem- 
perature for 15 minutes. The phases were separated and the organic 

15 phases were washed with a 5% aqueous sodium bicarbonate solution and 
brine and dried over magnesium sulphate. The solvent was evaporated in 
vacuo to give an oil which was dissolved in methyl isobutylketone (40 mQ. 
To this solution was added potassium cartx)nate (3.6 g, 26 mmol) and ethyl 
(R)-3-piperidinecarboxylate tartrate (4.6 g, 15 mmol). The suspension was 

20 heated at 40^C for 24 h and then at reflux temperature for 3 h. The reaction 
mixture was allowed to cool to ambient temperature and water (50 ml) was 
added. The phases were separated and from the organic phase the solvent 
was evaporated in vacuo. This afforded an oily residue which was sub- 
mitted to column chromatography on silica gel (125 g) using a mixture of 

25 ethyl acetate and n-heptane (1:1) as eluent Collecting the proper fractions 
afforded 1.0 g of (R)-N-(2-(2-(6,11-dihydro-5H-diben2lb.e]azepin-5-yO- 
ettioxy)ethyO-3-piperidinecarboxylic add ettiyl ester as an oil. TLC: rf ^ 0.36 
(SiOs; ethyl acetate). 

30 The above ester (1.0 g. 2.4 mmol) was dissolved in etiianol (25 mQ and a 2 
N aqueous sodium hydroxide solution (4.7 mQ was added. The mixture was 
heated at 50''C witii stining for 2.5 h. The voiatiles were evaporated in 
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vacuo and dichloromethane (100 ml) was added to the residue. The mixture 
was cooled on an ice-bath and a concentrated aqueous hydrochloric add 
solution (1.2 ml) was added dropwise with vigorous stimng. The phases 
were separated and the organic phase was dried over magnesium suipha- 
5 te. The solvent was evaporated in vacuo and the residue re-evaporated 
several times with acetone. 

The residue was purified by column chromatography on silica gel using a 
mixture of dichloromethane, acetonitrile and formic acid (4:4:1) as eluent. 
10 The proper fractions were collected and the solvent was evaporated in 
vacuo to give a residue which was re-evaporated successively with n- 
heptane, dioxane and dichloromethane. This afforded 0.4 g of the title 
compound as a waxy solid. 

15 NMR (DMSO-de) S 4.13 (m, 1H); 4.67 (m, 1H). 

EXAMPLE 14 

(R)-N-(2-(2-(5.6.1 1 ,12-Tetrahydrodibenz[b.f]azocin-12-yi)ethoxy)ethyi)-3- 
20 piperidinecarboxylic add hydrochloride 



To a solution of 2-(2-chtoroethoxy)ethanol (3.9 g, 31 mmoQ in dichloromet- 
hane (15 ml) kept at O^C was added triethylamine {6JZ g, 61 mmol). A 

25 solution of methanesutfonyl chloride (3.6 g, 31 mmol) in dichloromethane 
(15 ml) was carefully added keeping the temperature below O^C. When 
addition was complete the reaction mixture was left overnight at room 
temperature and then diluted with dichloromethane (150 ml). The organic 
phase was washed with a 2 N hydrochloric add solution (75 ml) and water 

30 (75 mO and dried over magnesium sulphate. The solvent was evaporated in 
• vacuo to give 6.3 g of crude 2-(2-chioroethoxy)ethyl mesylate as an oil. 

A suspension of 5.6*1 1.1 2-tetrahydrodibenz[b,flazodne (5.0 g. 20 mmoO in 
dry THF (75 ml) placed under an atmosphere of nitrogen was cooled to 



wo 95/18615 



PCT/DK9S/00003 



-38- 

-68^0. A solution of n-butyl lithium in hexanes (19 ml, 49 mmolp 2.5 M) was 
added dropwise keeping the temperature below -60^C. When addition was 
complete stirring was continued at this temperature for 30 minutes and then 
the reaction mixture was left overnight at room temperature. The mesylate 
5 prepared above was dissolved in dry THF (50 ml) and added dropwise to 
the reaction mixture. When addition was complete the mixture was stirred at 
room temperature for 168 h. Ice was added (80 g) and tiie phases were 
separated. The aqueous phase was extracted with dietiiyl ether (2x50 ml). 
The combined organic phases were washed wttii water (2x50 ml) and dried 
10 over magnesium sulphate. The solvent was evaporated In vacuo to give a 
residue which }nbs submitted to column chromatography on silica gel using 
a mixture of ettiyl acetate and n-heptane (2:3) as eluent. This afforded Z5 g 
of 2-(2-(5,6,1 1 ,12-tetrahydrodibenz[b,f]azodn-12-yQethoxy)etiiylchloride as 
an oil. 

15 

A mixture of the above chloride (Z5 g. 7.9 mmoQ, ethyl (R)-3-piperidinecar- 
boxylate tartrate (2.4 g, 16 mmol) and potassium cart3onate (3.3 g, 24 
mmol) in methylisobutyl ketone (60 mQ was heated at reflux temperature for 
96 h. The mixture was allowed to cool and the solvent was evaporated in 

20 vacuo. The residue was dissolved in a mixture of eUiyl acetate (75 mi) and 
water (75 ml). The phases were separated and from the organic phase the 
solvent was evaporated in vacuo. The oily residue was submitted to column 
diromatography on silica gel using dichloromethane containing 5% of a 
mixture of ethanol and 25% aqueous ammonia (9:1) as eluent The proper 

25 fractions were collected and the solvent was evaporated in vacuo. The 

residue was submitted once more to column diromatography on silica gel 
using dichloromethane containing 3% of a mixture of etiianol and 25% 
aqueous ammonia (9:1) as eluent The proper fractions were collected and 
the solvent was evaporated in vacuo to give 0.85 g of (R)-N-(2-(2-(5.6,il,12- 

30 tetrahydrodibenz[b,f]azodn-12-yl)ethoxy)ettiyO-3-piperidinecarboxyli^ acid 
ethyl ester as an oil. 
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The above ester (0.4 g. 0.9 mmoQ was dissolved in ethanol .(7 ml) and a 2 
N aqueous sodium hydroxide solution (1.8 ml) was added. The reaction 
mixture was stined at room temperature for 16 h. The mixture was placed 
on an ice-bath and a concentrated aqueous hydrochloric add solution (0.37 
5 ml) was added. The volatiles were evaporated in vacuo, the residue sus- 
pended in dichloromethane and the solid removed by filtration. The solvent 
was evaporated from the filtrate in vacuo to give a residue which was 
re-evaporated with dichloromethane to give 0.30 g of the titie compound as 
an amorphous solid. 

10 

M.P. eO-SO'C. Calculated for C25H33aN203.y4CH2Cl2: 
C. 65.1%: H. 7.2%: N. 6.0%: Found: 
C. 65.2%: H, 7.1%: N, 6.0%. 

15 EXAMPLE 15 

N-(2-(2-(1 0.1 1 -Dihydro-5H-dibenz[b.f)azepin-5-yOethoxy)ethyO-1 .2.5.6-tetra- 

t 

hydro-3-pyridinecarboxylic add hydrochloride 

20 ' ' 

To a solution of 2-(2-chloroethoxy)ethanol (15.3 g, 123 mmol) in toluene 
(100 ml) kept at 5^C was added triethylamine (50 g, 500 mmol). A solution 
of methanesulfonyl chloride (28 g, 245 mmol) in toluene (50 ml) was careful- 
ly added keeping the temperature around 5^C. When addition was comple- 

25 te the reaction mixture was stirred at 5^C for 45 minutes and then 75 minu- 
tes at ambient temperature. Water (100 ml) was added and the mixture 
was stirred for 15 minutes. The phases were separated and the organic 
phase was washed with water, brine and dried over magnesium sulphate. 
The solvent was evaporated In vacuo to give crude 2-(2-chloroethoxy)etiiyl 

30 mesylate as an oil. 

A solution of 10.11-dihydro-5H-dibenz[b.f]azepine (24 g. 123 mmoQ In dry 
THF (100 ml) placed under an atmosphere of nitrogen was cooled to -TO^C. 
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A solution of n-butyl litiiium in hexanes (49^ ml. 123 mmoL 2.5 M) was 
added dropwise keeping the temperature below -60^C. When addition was 
complete stining was continued at -70^C for 15 minutes and tiien the 
reaction mixture was allowed to reach ambient temperature. The mesylate 

5 prepared above was dissolved in dry THF (50 ml) and added dropwise to 
the reaction mixture. When addition was complete the mixture was stirred at 
room temperature for 64 h. Water (100 ml) was added and tiie phases were 
separated. The aqueous phase was extracted with diethyl ettier (50 ml). The 
combined organic phases were washed witii brine and dried over magne- 

10 sium sulphate. The solvent was evaporated in vacuo to give an oily residue 
which was submitted to column chromatography on silica gel (300 g, 
Uchroprep. 40-63 n) using a mixture of dichlorometiiane and n-heptane 
(1:5) as eluent This afforded 10.4 g of 2-(2-(10.11-dihydro-5H-dibenz[b,f]- 
azepin-5-yl)ettioxy)etiiylchloride as an oil. TLC: rf = 0.23 (SiOj: dichloro- 

15 methane/n-heptane » 1:1). 

A mixture of the above chloride (5.0 g, 16.6 mmol), etiiyi 1^,5,6-tetrahy- 
dro-3-pyridinecart30xylate hydrochloride (6.3 g. 33 mmol). potassium 
cari3onate (8.0 g, 58 mmol) and potassium Iodide (0.55 g) in methylisobutyl 

20 ketone (50 ml) was heated at reflux temperature for 48 h. The reaction 
mixture was allowed to cool and water (50 ml) was added. The phases 
were separated and from the organic phase the solvent was evaporated in 
vacuo to give an oily residue. This residue was dissolved in a mixture of 
ethyl acetate (50 mO and water (50 ml)and pH was adjusted to 4 with a 

25 34% aqueous tartaric add solution. The phases were separated and the 
organic phase was extracted witii a 34% aqueous tartaric add solution 
(3x15 mO. The three aqueous tartaric extracts were combined and icewater 
(150 ml) and ethyl acetate (100 ml) was added A 12 N aqueous sodium 
hydroxide solution was added until pH 4 and tiie phases were separated. 

30 The organic phase was washed with a 5% sodium bicari3onate solution and 
brine and dried over magnesium sulphate. The solvent was evaporated in 
vacuo to give 6.0 g of N-(2-(2-(10,11-dihydro-5H-diben2[b.fla2epin-5-yl)- 
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ethoxy)ethyl)-1^5.6-tetrahydro-3-pyridine^^ ethyl ester as an 

oil. TLC: rf = 0.47 (SiOg: dichloromethane/methanol/aoetic acid = 20:2:1). 

The above ester (5.0 g, 12 mmoi) was dissolved in ethanol (250 ml) and a 2 
5 N aqueous sodium hydroxide solution (24 ml) was added. The mixture was 
stirred at room temperature for 16 h. The solvent was evaporated in vacuo 
to give an oily residue. Dichloromethane (200 ml) was added and the 
mixture was cooled on an ice-batii. A concentrated hydrochloric add 
solution (5.9 ml) was added. The mixture was stirred ^rigorously for a few 
10 minutes and the phases were separated. The organic phase was dried over 
magnesium sulphate and tiie solvent was evaporated in vacuo to give an 
oily residue which was re-evaporated with acetone. This afforded 4.8 g of 
the tide compound as a foam. 

15 MP- 103^C. Calculated for C24H29CIN2O3.H2O: 
C, 64.5%; H, 6.5%: N. 6.3%; Found: 
C, 64.9%; H. 6.9%; N. 5.9%. 

NMR (DMSOde) S 3.53 (t. 2H); 3.95 (t, 2H); 6.96 (brs, 1H). 

20 EXAMPLE 16 

N-(2-(2-(1 0,1 1 -Dihydro-5l+<libenz[b,f]azepin-5-yl)etiioxy)ethyO-3i>yrr^^^ 
acetic acid hydrochloride 

25 ' 

A mixture of 2-(2-(10.11-dihydro-5H-diben2[b,f|azepin-5-yl)etiioxy)ethyl- 
chloride (1.5 g, 4.9 mmol. prepared as described in Example 15). metiiyl 
3-pynrolidineacetate acetate (2.0 g, 9.8 mmol)« potassium cartx)nate (Z4 g, 
17 mmoi) and potassium iodide (0.16 g) in metiiylisobutyl ketone (30 mQ 

30 was heated at reflux temperature for 48 h. The reaction mixture was allowed 
to cool and water (40 ml) was added. The phases were separated and from 
the organic phase the solvent was evaporated in vacuo to give an oily 
residue. This residue was dissolved in a mixture of etiiyl acetate (25 ml) and 
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water (25 ml) and pH was adjusted to 4 with a 34% aqueous tartaric acid 
solution. The phases were separated and the organic phase was discarded. 
Ethyl acetate (25 ml) was added to the aqueous phase and pH was adjust- 
ed to approx. 9 with a 2 M aqueous sodium hydroxide solution. The 
5 phases were separated and from the organic phase the solvent was 

evaporated in vacuo to give an oily residue which was submitted to column 
chromatography on silica gel (180 ml) using a mixture of THF and n-hepta- 
ne (1:1) as eluent Collecting the proper fraction afforded 1.0 g of N-(2-(2 
(1 0,1 1 -dihydro-5H-dibenz[b,f]a2epin-5-yl)ethoxy)ethyl)-3-pynrolidineacetic 
10 add methyl ester as an oil. 

The above ester (1.0 g, 2.5 mmol) was dissolved in ethanol (25 ml) and a 2 
N aqueous sodium hydroxide solution (4.9 ml) was added. The mixture was 
stirred at room temperature for 16 h. The solvent was evaporated In vacuo 

15 to give an oily residue. Dichlorometiiane (100 ml) was added and the 
mixture was cooled on an Ice-batii. A concentrated hydrochloric add 
solution (1 mO was added dropwise. The mixture was stirred vigorously for 
15 minutes at apprm. lO^'C. Magnesium sulphate was added and the 
mixture was stirred at ambient temperature for 30 minutes and filtered. The 

20 solvent was evaporated m vacuo to give 0.9 g of the gtie compound as a 
foam. 

MP. 138^C. Calculated for C24H3tCIN203: 
C. 66.9%; H. 7.3%; N. 6.5%; Found: 
25 C, 66.8%; H, 7.4%; N, 6.2%. 

NMR (DMSOdfi) S 3.54 (t 2H); 3.94 (t, 2H). 
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EXAMPLE 17 

(R)-N-(2-(2-(37-Didiloro-10,11-dihydro-5H-dlbenz[b.f]a^^ 
5 ethyO-3-piperidinecarboxylic acid hydrochloride 



To a solution of 37-dichloro-10,11-dihydro-5H-dibenz[b,flazepine (2.0 g, 7.6 
mmol, prepared as described in British Patent No. 777,546)) in dry dime- 

10 thylsutfoxide (20 ml) placed under an atmosphere of nitrogen was added 
sodium hydride (0.36 g as a 55 % oil dispersion. 8.3 mmol). The reaction 
nnixture was stirred at 70^C for 1 h and then allowed to cool to ambient 
temperature. 2-(2-((Tetrahydro-2i3yranyl)oxy)ethoxy)ethylchloride (1.7 g. 8.3 
mmol) was added and the mixture was stirred at room temperature for two 

15 days. The reaction mixture was poured into icewater and extracted with 

ethyl acetate (2x200 ml). The combined organic extracts were washed with 
water and dried over magnesium sulphate. The solvent was evaporated in 
vacuo to give 3.7 g of an oil which was dissolved in methanol (100 ml). A 4 
N aqueous hydrochloric add solution (30 mO was added and the mixture 

20 was stinred at 50^C for 1 h. The cooled reaction mixture was diluted with 
water (700 mQ and extracted with ethyl acetate (2x200 ml). The combined 
organic extracts were washed with a saturated aqueous sodium bicarbona- 
te solution and dried over magnesium sulphate. The solvent was evaporat- 
ed in vacuo to give an oily residue which was submitted to column chroma- 

25 tography on silica gel (100 g) using a mixture of ethyl acetate and n-hepta- 
ne (3:7) as eluenL Collecting the proper fractions afforded 1.3 g of 2-(2-(3,- 
7-dichloro-10,11-dihydro-5H-dibenz[b,f]a2epin-5-yOethoxy)ethanol as an oil. 
TLC: rf = 0.32 (Si02; ethyl acetate/n-heptane = 1:1). 

30 To a mixture of the above alcohol (1.3 g, 3.7 mmol), triethylamine (1.3 ml) 

and dry diethyl ether (75 mQ was added dropwise a solution of methanesul* 
fbnyl chloride (0.63 g, 5.5 mmol) In dry diethyl ether (25 mQ. Stining was 
continued for 1 h at room temperature. The reaction mixture was washed 
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with water and dried over potassium carbonate. The solvent was evaporat- 
ed in vacuo to give an oily residue which was dissolved in acetone (30 ml). 
To this solution was added potassium carbonate (1.0 g, 7.4 mmol) and 
ethyl (R)-3-piperidinecarboxylate (1^ g, 7.4 mmol) and the suspension was 
5 heated at reflux temperature for 16 h. Another portion of ethyl (R)-3-piperidi- 
necarboxylate (0.5 g) was added and the mixture was heated at reflux 
temperature for 24 h. The cooled reaction mixture was filtered and from the 
filtrate the solvent was evaporated in vacuo. This afforded an oil which was 
submitted to column chromatography on silica gel (100 g) using a mixture 
10 of ethyl acetate and n-heptane (1 :1) as eluent Collecting the proper frac- 
tions gave 1.5 g of (R)-N-(2-(2-(37-dichloro-10,11-dihydro-5H-dibenz[b.f]- 
azepin-5-yl)ethoxy)ethyl)-3-piperldinecarboxyiic acid ethyl ester as an oil. 
TLC: rf = 0.18 (SiOs! ethyl acetate/n-heptane = 1:1). 

15 The above ester (1.5 g, 3.1 mmol) was dissolved in ethanol (20 ml). A 4 N 
aqueous sodium hydroxide solution (2.3 ml) was added and the mixture 
was stirred at ambient temperature for 3 h. A concentrated aqueous 
hydrodiioric add solution (3 ml) was added until pH 1 and tiie mixture was 
extracted with dichloromethane (300 ml). The phases were separated and 

20 the organic phase was washed with water (10 ml) and dried over magne- 
sium sulphate. The solvent was evaporated in vacuo and the residue 
re-evaporated with acetone. The foamy residue was dissolved in acetone 
(20 ml) and left for crystallization. This afforded 1 .25 g of the tide compound 
as a solid. 

25 

M.P. 213-214*^0. Calculated for C24H29CI3N203: 
C, 57.7%; H, 5.9%; N. 5.6%; Found: 
C. 57.0%; 6.1%; N. 5.6%. 

30 EXAMPLE 18 



(R)-N-(3-(2-(5l+Dlbenzo[a,dlcyclohepten-5-ylidene)elhoxy)-1-propyl)-3- 
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piperidinecarboxyiic acid hydrochloride 



A mixture of 5-(ethylidene)-10,11-dihydro-5H-diben2o[a,d]cycloheptene (4.0 
5 g, 18 mmol. prepared similar as described in J. Med. Chem. 1990, 33, 
3095), dibenzoyi peroxide (60 mg), N-bromosuccinimide {32 g, 18 mmol) 
and carbontetrachloride (20 ml) was heated at reflux temperature for 18 h. 
N-bromosuccinimide (1.6 g, 9 mmol) was added and the mixture was 
heated at reflux temperature for 24 h. The mixture was allowed to cool and 

10 then filtered through silica gel (50 ml) and the gel was washed with dichlo- 
romethane (150 ml). From the combined filtrate and washing the solvents 
were evaporated in vacuo to give 6.85 g of an oil. A solution of n-butylii- 
thium (6.7 ml, 16.7 mmol, Z5 M) was added dropwise to ice-cooled pro- 
pylene glycol (100 ml) under an atmosphere of nitrogen. When addition was 

15 complete the mixture was stirred at room temperature for 90 minutes. A 
solution of the crude bromide prepared at>ove (5 g) dissolved in toluene 
(50 ml) was added and the mixture was stinted at room temperature for 3 
days. The mixture was diluted with water (100 mQ and the phases were 
separated. The aqueous phase was mtracted with toluene (2 x 50 ml). The 

20 combined organic retracts were washed with water (50 ml), brine and dried 
over sodium sulphate. The solvent was evaporated in vacuo to give a 
residue which was submitted to column chromatography on silica gel (225 
g) using a mixture of THF and n-heptane (3:7) as eluent Collecting the 
proper fractions afforded 0.6 g of 3-(2-(5H-dibenzo[a,d]cydohepten-5- 

25 yiidene)ethoxy)-1-propanol as an oil. 

A mixture of the above alcohol (0.6 g, 2.0 mmoO and triethytamine (0.52 g, 
5.1 mmoO in toluene (10 ml) was placed on an ice-bath under an atmos- 
phere of nitrogen. A solution of methanesuifonyl chloride (0.59 g, 4.1 mmol) 
30 in toluene (1 .5 ml) was added keeping the temperature below lO^C. When 
addition was complete the mixture was stinted for 45 minutes at 5^C and 30 
minutes below 15^C. Water was added (5 ml) and the mixture was stirred at 
ambient temperature for 15 minutes. The phases were separated and the 
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aqueous phase was extracted with toluene (5 ml). The combined organic 
phases were washed with a 5 % aqueous sodium bicarbonate solution, 
brine and dried over sodium sulphate. The solvent was evaporated in vacuo 
to give a residue which was dissolved in toluene (10 ml). Ethyl (R)-3-piperi- 
5 dinecarboxyiate tartrate (1.25 g, 4.1 mmol) and potassium carbonate (0.98 
g, 7.1 mmol) was added and the mixture was heated at reflux temperature 
for 16 h. The mixture was allowed tp cool and then filtered. The solvent was 
evaporated from the filtrate leaving an oil which was dissolved in ethyl 
acetate (20 ml). Water (20 ml) was added and pH was adjusted to 4 with a 

10 34 % aqueous tartaric add solution. The phases were separated and the 
aqueous phase was extracted with ethyl acetate (10 mQ. The organic 
phases were combined and washed with excess of a 5 % aqueous sodium 
bicarbonate solution, brine and dried over sodium sulphate. The solvent 
was evaporated in vacuo to give an oil which was re-evaporated success!- 

15 vely with methanol and dichloromethane. This afforded 0.77 g of an oil 

which was dissolved in toluene (15 mQ and extracted with a 34 ^ aqueous 
tartaric add solution (15 + 7 ml). The combined aqueous extracts were 
washed with toluene (5 ml) and the toluene phases were discarded. The 
addle aqueous phase was diluted with water (30 ml) and ethyl acetate (50 

20 ml) was added. A 4 N aqueous sodium hydroxide solution (12 mi) and 
excess of a 5 % aqueous sodium bicarbonate solution was added. The 
phases were separated and the aqueous phase was extracted with etiiyl 
acetate (30 ml). The combined etiiyl acetate extracts were washed witii 
brine and dried over sodium sulphate. The solvent was evaporated in vacuo 

25 to give an oil which was re-evaporated successively with methanol and 
dichloromethane. This afforded 0.42 g of (R)-N-(3-(2-(5H-dibenzo[a,d]- 
cydohepten-5-yiidene)ethoxy)-1-propyl)-3-piperidinecarboxylic add ethyl 
ester as an oil. 

30 The above ester (0.42 g, 1.0 mmol) was dissolved in ethanol (5 mQ and a 
12 N aqueous sodium hydroxide solution (0.36 ml) was added. The mixture 
was stirred at room temperature for 3.5 h and the solvent was evaporated 
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in vacuo to give an oily resiclue. Dichlorometliane (30 mQ vyas added and 
the mixture was cooled on an ice-bath. A concentrated hydrochloric acid 
solution (0.45 ml) was added dropwise and a small amount of icewater was 
added to dissolve the solid formed. The phases were separated and the 
5 organic phase was dried over sodium sulphate. The solvent was evaporat- 
ed in vacuo to give an oily residue which was re-evaporated with dichlo- 
romethane. This afforded 0.43 g of the titie compound as an amorphous 
solid. 



10 



M.P. 114-119°C. 

NMR (DMSOde) « 3.77 (dd, IH); 4.08 (dd. IH); 5.63 (dd, 1H); 6.90-6.97 
(m. 2H). 
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CLAIMS 

r. A method of treating neurogenic inflammation in a subject in need 
tliereof comprising administering to said subject an effective amount of a 
5 compound of formula I 



10 




(0 



15 wfierein 

and independentiy are hydrogen, halogen, trifluoromethyl, C^^-alkyl or 
C,^-all<oxy: Y is >i4-CH2-, >CH-CH2- or >£=CH- when s is 0. 1 or 2 or Y 
is >CH-CH=N- or >CsN- when s is 0 wherein only the underscored atom 
participates in the ring system; 
20 X is -0-; 

Z is -0-, -S-. -CHj-. -CH2CH2-, -CH=CH-CH2-. -CH2-CH=CH-, -CHgCHgCHj-. 

-CH=CH- or -O-CH2-; 

and each represents hydrogen or may when m is 2 together repre- 
sent a bond; 
25 Fl* is OH or C^^-alkoxy; 

p is 0 or 1; 

q 0 1; 

8 is 0, 1 or 2; 

r is 2. 3 or 4; 
30 m Is 1 or 2; 

n is 1 when m is 1 or n is 0 when m is 2; or a phannaceutically acceptable 

salt thereof. 
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2. The method according to daim 1 wherein the compound is selected 
from the following: 

(R)-N-(2-(2-(1 0.1 1 -Dihydro-5H-dibenz[b,f]a2epin-5-yl)ethoxy)ethyO-3-plperl- 
5 dlnecartxncyllc add; 

N-(2-(2-(1 0,1 1 -Dihydro-5H-dibenz[b,f]azepin-5-yOethoxy)ethyl)-1 ,2.5,&-tetra- 
hydro-3-pyridinecarboxylic add; 

10 N-(2-(2-(10.1 1-Dihydro-5H-dibenz[b,f[azepin-&yOethoxy)ethyO-3-pyrrondine- 
aceticadd; 

(R)-N-(2-(2-(3.7-Dlchloro-10.11-dihydro-5H-dit>enz[b,f]azepin-5-yOethoxy)- 
ethyO-3-piperidinecart)oxylic add; 

15 

(R)-N-(2-((3-(10.11-Dihydro-5H-dibenz[b,1]azepin-&^-1-propyOoxy)ethyl)- 
3-piperidlnecarboxylic add; 

(R)-N-(2-(2-(5,6,7,12-Tetrahydrodibenz[b.gla2odn-12-yOethO)cy)ethyl)-3- 
20 piperidinecartsoxylic add; 

(R)-N-(2-(2-(6,1 1 -Dlhydro-5H-dit>enz[b.e]azepin-5-yOethQxy)ethyl)-3-piperidi- 
necarb(»(ylic add; 

25 (R)-N-(2-(2-(5,6.1 1 ,12-Tetrahydrodibenz[b,qa2odn-12-yl)ethoxy)ethyl)-3- 
piperidinecarboxytic add; 

(R)-N-(2-(2-(10H-Phenothiazin-10-yOethoxy)ethyO-3-piperidinecarboxyllcadd; 



30 



(R)-N-(2-(2-(2-Chloro-1 OH-phenothiazin-1 O^I)etho)(y)ethyO-3-piperidinecar- 
boxylic add; 
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(S)-N-(2-(2-(2-(Trifiuoromethyl)-10H-phenothtazir^^ 
piperidinecarboxylic add; 

{R)-N-(2-(2-(10H-Phenoxazin-10-yl)emoxy)ethyl)-3-piperi^^^ add; 

5 

(R)-N-(2-{2-(1 0,1 1 -Dihydro-5H-dibenzo[a,d]cydohepten-5-ylidene)ethoxy)- 
ethyl)-3-piperidinecarboxyiic add; 

(R)-N-(2-(2-(1 0,1 1 -Dihydro-5H-diben20[a.d]cydohepten-5-yl)ethoxy)- 
1 0 6thyl)-3-pipei1dinecarboxylic add; 

N-{2-(2-(1 0.1 1 -Dihydro-5l4<fibenzo[a,d]cydohepten-5*yl)ethoxy)- 
6thyl)-1t2,5.6-t6trahydro*3rpyridinecar^^ add; 

15 (R)-N-(3-(2-(10,11rDihydiro-5H<libenzo[a.d]cydohept^ 
6thoxy)-1-propyO-3i3iperidinecarboxyiic add; 

(R)-N-(3-(2-(1 0.1 1 -Djhydro-5H-diben20[a.d]cydohepten-5-yl)ethoxy)-1 -pro- 
pyl)-3-piperidinecarboxylic add; 

20 

(R)-N-(3-(2-(5H-Diberuo[a,d]cydohepterv5-ylidene)ethoxy)-1-propyl)-3- 
piperidinecarboxylic add; 

(R)-N-(2-((1 0,1 1 -Dihydro-5H-dibenzo[a,d]cydohepten-5-ylidene)methoxy)- 
25 ethyl)-3-piperidinecarboxyiic add; 

(R)-N-(2-(((1 0,1 1 -Dihydro-5H-diben2o[a,d]cydohepterh5-ylidene)amlno)oxy)- 
ethyl)-a-pipeiidin6carboxyKc add; 



30 (R)*N-(2-((((10.11-Dihydrc>-5H-diberizo[a,d]cydohepten*5-yOm 
no)oxy)ethyl)-3-piperidinecarbQ)cylic add; 
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(R)-1-(2-(2-(5H-Dlbenz[b,f]a2eplrh5-yOethoxy)elhyO-3i3iperirfinec^^ 
acid; 

(R)-1 -(2-(2-(2,8-Dibromo-1 0 J 1 -dlhydro-5H-dibenz[b,f]azepin-5-yl)ethoxy)et- 
5 hyl)-3-piperidinecarboxylic add; 

(R)-1-(2-(2-(10.11-Dihydro-3-fluoro-aHKJibenz[b.f]azepirv-5-yi)ethox^^ 
piperidinecarbox^ic add; 

10 (R)-1-(2-(2-(2.8-Difluoro-10.1 1-dihydro-5H-dibenz[b.f]azepin-5-yl)eth(»(y)et- 
hyQ-S-piperidinecarboxylic add; 

(R)-1 -(2-(2-(3-Chloro-1 0,1 1 -dihydro-5H-dibenz[b.f]azepin-5-yl)ethoxy)ethyO- 
3-piperidinecarboxylic add; 

15 

E/Z-(i^-1-(2-(2-(3-Chloro-10,11-dihydro-5H-dibenzo[a.d]cydohepten-5- 
yiidene)ethoxy)ethyl)-3-piperidinecarboxyfic add; 

(R)-1 -(2-(((3-Chloro-1 0.1 1-dihydro-5H-dibenzo[a,d]cydohepterv5- 
20 ylidene)annino)oxy)etfiyl)-3-piperidinecarboxylic add; 

(R)-1 -(2-(((3,7-Dichloro-1 0,1 1 -dihydro-5H-dibenzo[a,d]cydohepten-5- 
ylidene)amino)oxy)ethyO-3-|^peridinecarboxylic add; 

25 or a pharmaceuticaily acceptable salt thereof. 
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